The last few years have seen several major challenges to concepts that had been widely accepted in the ®elds of pediatric allergy and asthma. These challenges have continued in the past year, as reviewed by the three papers in this section. Two of the papers, Johnson and Alford and Holla et al., are primarily based on epidemiologic studies concerning the relationships observed between exposure to animals and exposure to endotoxin and the risk of allergic sensitization and asthma. The third paper, by Vercelli, provides exciting insights into some of the concepts and developing techniques that may allow scientists to learn how these exposures affect the immune system.
For nearly two decades orthodox opinion on the development of allergies in children has held that recurrent, low levels, of exposure to allergens leads to allergic sensitization and that further exposure leads to allergic disease. A large literature developed relating exposure to dust mites in homes, and especially in bedrooms, to the development of asthma [1±4]. Many have felt that this literature demonstrated that exposure to dust mites causes asthma in susceptible children [1, 5] . Additional studies suggested that exposure to allergens in the ®rst 6 months or ®rst year of life was more important as a risk factor for allergies and asthma than was exposure later in childhood Similarly, it has been assumed that early childhood exposure to animals increases the risk of a child subsequently becoming allergic to animals [1, 6] .
The primary reason for interest in the relationship between allergen exposure and the development of allergic sensitivity has been the increasing prevalence of asthma in children in most developed countries of the world. This increase in the prevalence of asthma has been in progress for approximately 30 years [7±10]. As awareness of the increasing prevalence has grown, many theories have been advanced as possible explanations for the increase. Some of the more popular theories are described: (1) A shift to more energy ef®cient homes led to increased indoor moisture levels and higher levels of dust mites [11] . (2) Increasing levels of air pollution increased the development of allergies [12, 13] . (3) Children spend more time in day care and subsequently have more viral respiratory infections in early life [14±16]. (4) Chil-dren are gradually spending more time indoors in front of televisions or computers and less time in physical exercise. (5) Western diets have changed so that children ingest more fat, preservatives, sodium and total calories [17±19]. (6) Children no longer receive aspirin for fever associated with viral respiratory infections [20] . As intriguing as many of these theories have been a new theory, termed the`hygiene hypothesis' has gained favor in the past few years [21, 22] . The basic tenet of the hygiene hypothesis is that allergic disease is increasing because children live in cleaner more hygienic environments now than in the past. A cleaner environment can be interpreted in many ways, it can mean fewer severe viral infections, largely secondary to the success of immunizations for many childhood illness; less exposure to certain bacterial pathogens, such as tuberculosis; less exposure to animals, especially farm animals; fewer naturally fermented foods in the diet; and more frequent exposure to antibiotics.
The review by Johnson and Alford focuses on studies published in the past year showing that exposure to animals in the home and on farms is associated with a lower risk of allergies and asthma. These studies directly contradict the idea that early animal exposure increases the risk of allergies and asthma. This review ®rst examines the relationship between exposure to farm animals and the risks of hay fever, allergic sensitization and asthma. While many of the studies are retrospective and thus subject to the limitations of retrospective studies, the results are highly consistent. Exposure to farm animals reduces the prevalence of allergic sensitivity and of allergic disease by 30±40%. These studies also suggest that there is what could be considered a dose± response effect, because exposure starting in the ®rst weeks of life and more intense exposure within the ®rst weeks of life is associated with a much more dramatic reduction in later allergic disease. The review then examines studies that have evaluated the relationships between household pet exposure and later allergic disease. The results of these studies are somewhat less consistent than those from studies involving farm animals, but much of the inconsistency appears to be related to differences in when the pet exposure occurred and how pet exposure was de®ned. Many of these studies do show that exposure to pets, especially early exposure to dogs, is associated with a lower risk of allergic sensitization both to dogs and to other common allergens.
If exposure to allergens in infancy increases the risk of allergic sensitization, and if animals, especially cats and dogs, are major sources of allergens, how can early exposure to cats and dogs be associated with a lower risk of allergic sensitivity? One possible explanation is that cats and dogs are a source of endotoxin and that exposure to endotoxin reduces the risk of allergic disease. The review by Holla et al. examines the relationships between exposure to endotoxins and allergic disease. On the one hand, exposure to endotoxin can produce respiratory symptoms in many susceptible individuals and endotoxin exposure can also exacerbate symptoms resulting from allergen exposure. On the other hand, exposure to endotoxin appears to modulate the immune response reducing the potential for allergic sensitization. This review brie¯y touches on the fact that some of the effects of endotoxin are related to the binding of endotoxin to Toll-like receptor 4 and that there are genetic variations in this receptor in humans. Perhaps these genetic variations in the receptor are part of the variation in the genetic predisposition to asthma.
The ®nal paper in this group, by Dr Vercelli, concerns the mechanisms responsible for isotype class switching in B lymphocytes, starting with the recent discovery that class switch recombination requires an RNA editing enzyme, termed activation-induced cytidine deaminase. While this basic molecular biology may seem far removed from the care of allergic patients Dr Vercelli discusses how the techniques following from this discovery may be applied to answer certain clinically important questions, such as where is allergen speci®c immunoglobulin E produced? Does allergen speci®c immunoglobulin E production only occur in local or regional lymph nodes or can it occur locally in a shock organ such as the mucosa of the nose? The answers to these questions are important for the prevention, diagnosis and treatment of allergic disease. The two preceding articles raise interesting questions about the role of allergen exposure and the potential effects of endotoxin exposure on the outcome of allergen exposure. If the effects of allergen and endotoxin exposure can be studied in locally exposed tissues such as nasal mucosa advances may be much more rapid than if studies require cells from lymph nodes. It is also important to consider that if B cells can undergo class switch recombination in tissues leading to local production of immunoglobulin E then it is possible that some patients may have local allergic reactions even though the allergen speci®c immunoglobulin E has not disseminated widely enough in the body to be detectable by either skin tests or in-vitro assays. It also suggests that local treatment designed to reduce immunoglobulin E production may be more effective than systemic immunomodulatory treatment.
Together these articles summarize a few of the recent developments that have changed the way in which the process of allergic sensitization is currently being viewed.
